The proof is based on poissonization and the Mellin transform.
Recall that Lebesgue's singular function is the unique solution of the equation (1) where Note that for p = q, the function This function was introduced by Z. Lomnicki and S.E. Ulam [2] in 1934. G. De Rham [5] showed that is the unique continuous solution of the functional equation (2) that is the equivalent form of Eq. (1) . Figure 1 gives examples of the functions for various values of the parameter. Lebesgue's singular function is the distribution function of the random variable ξ:
Recently, a great number of works have studied various properties of singular distributions on the segment [0, 1]. The results are applied in number theory and the theory of dynamical systems.
We call the variables
the moments of the function L(t).
In [11] , we showed that the variables satisfy the recurrent equation
, we also found the asymptotic formula for the moments. In this work, we find the asymptotic constants in the explicit form via polylogarithms. Theorem 1. The estimate holds where
Proof. We apply poissonization and the Mellin transform to prove the theorem. We introduce the function as
Substituting (4) into (7), we have Note that for p = q, we have
We introduce the auxiliary function as (10) To find the function G(x), we use the Mellin transform (11) to arrive at
In the strip the series converges, and we can integrate the integral by parts:
The latter integral is calculated via the gamma function and the polylogarithm such that the following integral representation holds [9] : in the domain Hence, in the strip we have
We can continue the function to the entire complex halfplane where it will have the following poles:
(1) simple ones at the points z = z k , associated with the function where is defined in (6);
(2) a double one at the point z = 0, associated with the functions and
Note that for p = q, the points are not poles since [8, 9.522.2] where is the Riemann zeta function. Hence, The gamma function exponentially decreases for [8] . The other functions have no more than power growth on the horizontal segments between the poles z k . Therefore, we can use Theorem 4 and Corollary 1 from [6] , which yield the asymptotic formula for for in the following form:
for any Substituting the found residues and using the definition of the function in (5), we have
for any
Since the variable is obtained by averaging the variables (by poissonization) and satisfies recurrent equation (8), we can use Theorem 10.5 from [7] to find the variables M n . The conditions of this theorem is to find the number such that for the numbers sufficiently large in modulo, the following two inequalities hold:
in the cone where are some constants; and outside the cone where is some constant.
One can easily see that the first inequality holds for any and any The second inequality holds for any Hence, we can use Theorem 10.5 from [7] and the estimate holds for
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